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THE EFFECT UPON THE MATERIAL OF
FUSED QUARTZ CRUCIBLES OF IGNITING IN THEM
THE PRECIPITATES OBTAINED IN SOME ORDINARY
QUANTITATIVE DETERMINATIONS
A.
Attempts were made In the first part of the work to
separate potassium and sodium from lithium by means of the
fluorides. The object of the investigation was to find
some solvent which would dissolve lithium fluoride alone
and leave back the potassium and sodium fluorides.
Ethyl alcohol amyl alcohol and pyridine were tried as
solvents* To about 50 cc. of each of these solvents 0.2
grams of lithium fluoride was added, and the mixtures were
heated on the water bath, with frequent shaking. After
about 30 minutes it was found that the lithium fluoride in
the amyl alcohol had completely dissolved. In ethyl alcohol
and in pyridine it remained mostly undissolved. To be
sure of this, the two mixtures were filtered hot and the
filtrates were evaporated to dryness in a platinum dish.
No residue was found in either case.
The same experiment was repeated with sodium fluoride
instead of lithium fluoride. The results showed that sodium
fluoride is slightly soluble in ethyl alcohol but not in
amyl alcbhol or in pyridine. Consequently it seemed worth
while to investigate the action of amyl alcohol upon mixtures
of sodium and lithium fluorides.
A portion of lithium fluoride weighing .2057 gram, together
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with a portion of sodium fluoride weighing .5090 gram, was put
into an Erlenmyer flask which contained about 60 cc. of amyl
alcohol. The whole was heated with occasional shaking for about
30 minutes, filtered quickly end washed with hot amyl alcohol.
The washings were added to the filtrate and the whole was evap-
orated to dryness in a platinum dish. Only a small part of the
lithium fluoride used was found to have been dissolved. The
undissolved substance was dried and weighed, but it weighed much
more than the sodium fluoride used. The actual results are
shown below.
Material used.
Sodium fluoride Lithium fluoride
0.5090 gram 0.2057 gram
Found
Undissolved
0.6374
Dissolved
0.0613 gram
A second trial was performed in the same manner except-
ing that smaller quantities of the salts were used and the
heating was twice as long. The following results were ob-
tained .
Material used
Sodium fluoride Lithium fluoride
0.0666 gram 0.1035 gram
Undissolved
0.1514
Pound
Dissolved
0.0173
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The undissolved portion was treated with hydrochloric acid and
examined in a spectroscope. A red line appeared at 22-23 on the
scale and lithium fluoride was thus proved to be present in the
undissolved part.
The above results seem to show that the presence of sodium
fluoride lowers the solubility of lithium fluoride in amyl alco-
hol, probably owing to the formation of a compound of the two
salts
.
At this point it was realized that sodium and lithium could
not be separated by this means, and the attempt was therefore
given up.
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B.
In the ignition of certain precipitates in quartz crucibles,
it is theoretically possible that, since quartz is the anhydride
of a non-volatile acid, it might displace to a certain extent the
more volatile anhydrides from the precipitates in question and
thus lead to more or less serious errors in the analytical results.
With this possibility in view, experiments were carried out with
magnesium pyrophosphate, barium sulphate, and calcium sulphate.
I. Magnesium Pyrophosphate.
The precipitate was obtained in the following way. About 38
grams of crystallized magnesium sulphate were dissolved in water
and diluted to a volume of 500 cc. 10 cc. of the solution were
taken for each determination. The sample was diluted to about
60 cc. and 10 cc. of hydrochloric acid were added. Sufficient acid
sodium phosphate to precipitate the magnesium was then added.
This acid solution was rendered distinctly alkaline by slowly
adding ammonium hydroxide solution with constant stirring. A lit-
tle more acid sodium phosphate was then added in order to be sure
that sufficient was present. After half an hour 10 cc. of strong
ammonia water were gradually added with stirring. After twelve
hours, the precipitate was filtered off, washed with 2,5% ammonia
until free from chlorides, dried, ignited at first over a moderate
flame then strongly and finally weighed as magnesium pyrophosphate.
For the experiment, a solution of 43.2555 grams of crystal-
lized magnesium sulphate was used, thus theoretically 10 cc. of
it would give .3911 gram magnesium pyrophosphate. The follow-
ing are the results of two experiments, in each of which dupli-
cates were run both in platinum and quartz crucibles.
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Experiment 1
rime oi neatmg
, , in Minutes
Experimental wt.
Pt. No. 1 Pt. No,
of Mg2 P2 O7
2 Qz. No. 1
in grams
Qz. No. a
aI
£
B
not counted .3929 .3876 .3836 .3855
E
L.
Treated with
HNO3 and Mech.
Time not counted. 3 756
Los s
.3874 .3838 .3854
25 .3756 .3873 .3837 .3854
60 .3745 .3864 .3828 .3839
180 .3746 .3864 .3814 .3818
+
IA 420 .3743 .3863 .3798 .3801
CD 900 .3743 .3863 .3786 .3782
1860 .3743 .3864 .3770 .3767
Theoretical wt. of Mg2 P2 7 .3911
Experiment 2
Time of Heating
in Minutes
Experiment wt.
PU No. 1 Pt. No.
of Mg2 P2 O7
2 Qz. No. 1
All £,1 cLlilO
Qz. No. 2
a
E
u
"5
L
C ^ c a y
1)
. l3x >+
J£ J i5 jl §o-£
.3919 .3946
Mech. Loss
.3874 .3942
.3873 .3942
.3964
.3966
.3965
.3948
.3947
.3949
20 .3856 .3919 .3965 .3943
110 .3853 .3917 .3947 .3932
+
290
770
.3854
.3851
.3917
.3915
.3932
Blast out
.3929
.3911
.3901
1250 .3852 .3912 .3920 .3883
CD
2450
2050
.3849 .3911 .3878
.3640
.3852
.3818
Theoretical weight of Mgg P2 7 = .3911
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From the above tables it is seen that the experimental
weight of P2 °7 in experiment 1, after heating to constant
weight over the Tyrrel flame, is about .3865 gram and in ex-
periment 2 about .3950 gram. The samples used in experiment
1 were measured out by means of a pipette while those used in
experiment 2 were drawn from a burette. So the difference
may be due in part to the using of different measuring instru-
ments in the two cases. It is also seen that in both experi-
ments the weight of the precipitates in the platinum crucible
remained almost constant even after blasting while that of the
precipitates in the quartz crucibles steadily decreased when
they were heated over the blast lamp.
II Barium Sulphate
A portion of crystallized barium chloride weighing about
.3 gram was dissolved in water and diluted to 250 cc. in volume.
Enough sulphuric acid was added gradually and with stirring.
The precipitation was carried out at about 80° C and the pre-
cipitate was digested at that temperature for about 30 minutes,
then it was left to settle. The supernatant liquid was then
decanted through a filter, after which the whole precipitate
was transfered to the filter and washed twice with hot water.
The precipitate with the filter was burnt wet. The carbon was
burnt off over a low flame, then the precipitate was heated
with the full flame of the Tyrrel burner. In the same manner
the experiment was repeated four times, duplicates being run
each tiae in platinum and quartz crucibles.
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The first time, the crucibles were covered when heated.
The results were as follows:
Experiment 1
Time of He at i rig
in Minutes
Experimental Percentage of Barium
Pt, No. 1
I
Pt. No. 2 Qz. No. 1 Qz. No. 2
15 56.43 56.12 56.85 55.60
30 56.43 56.10 56.80 55.50
45 56.41 56.10 56.75 55.40
60 56.42 56.10 56.70
75 56.53 56.12 56.65 55.55
90 56.41 56.11 56.65 55.00
105 56.42 56.10 56.50 54.70
195 56.53 56.10 56.64 57.15
555 56.41 56.10 47.50 46.80
The Theoretical Percentage of Barium = 56.23
The precipitate in quartz crucible No. 2 was tested to ascertain
the cause of the continued decrease in weight. It gave a red
color when a few cubic centimeters of water and a drop of
phenolphthalein were added to it. The resulting solution re-
quired about 4 cc. of tenth normal hydrocholric acid for neut-
ralization, but on acidifying it, an odor like that of hydrogen
sulphide was given off, and a black precipitate was formed
upon the addition of one drop of silver nitrate solution. This
would seem to indicate that the decrease in weight was due at
least in part to the reduction of the barium sulphate to
barium sulphide; this reduction was probably caused by the
T
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presence of some carbon which, owing to the heating in covered
crucibles, had not been burnt away. So the results were re-
jected. Another point, however, may be mentioned; namely, that
after this experiment the walls of the quartz crucibles were
covered with a thin white layer of solid matter which could be
removed only with difficulty. Where the white film had formed
and been removed, the walls appeared dull and rough instead
of polished.
The following were the results from the other three ex-
periments in which the heating was conducted in open crucibles
and the precipitates were occasionally treated with sulphuric
acid.
Experiment 2
Time of Heating
in Minutes
Experimental Percentage of Barium
Pt. No. 1 Pt . No. 2 Qz. No. 1 Qz. No. 2
15 56.75 56.77 56.30 56.57
30 56.75 56.76 56.29 56.55
45 56.75 56.76 56.30 56.55
165 56.75 56.76 56.30 56.56
405 56.75 56,76 56.30 56.55
Theoretical Percentage of Barium = 56.23
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Experiment 3
Time
XLX
of Heating
iVi X IIU L> ti S
Experimental Percentage of Barium
Pt Mn 1 1 Pt M vj » JL Vqj, Zj •
1 Riw Fifi fiftOO • VO cJVJ .IV-/ 56. 54
30 56.67 56.61 56.57 56.49
45 56.67 56.61 56.63 56.67
165 56.68 56.61 56.63 56.57
405 56.68 56.61 56.58 56.56
Theoretical Percentage of Barium a 56.23
Experiment 4
Time of Heating
in Minutes
Experimental Percentage of Barium
Pt. No. 1 Pt. No. 2 | Qz. No. 1 Qz. No. 2
20 56.44 56.19 56.26 56.53
35 53.52 52.31 56.27 56.54
50 53.74 53.06 56.26 56.56
Treated with
HoSO,,2
1*0 56.75 56.19 56.39 57.89
410 56.63 56.19 56.43 57.85
Treated with
H2SO4
425 56.58 56.18 56.33 57.85
440 57.83
Theoretical Percentage of Barium - 56.23
The precipitates in these three experiments did not lose in
weight after long heating. They gave no red color with
phenolphthalein and no odor of hydrogen sulphide on being
acidified. The quartz crucibles were examined. No white
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solid matter had sublimed on them as in experiment 1
III Calcium Sulphate
These experiments were performed by igniting weighed portions
of calcivn sulphate in platinum and quartz crucibles, the
sulphate was the ordinary precipitated calcium sulphate of
commerce. It was heated to constant weight at a dull red heat
before weighing into the crucibles. The effects of heating
are shown in the following table.
Time of Heating St arting and Resulting W+. . of C aS04 In grs.
in Minutes Pt. No. 1 Pt. No. 2 Qz. No. 1 Qz. No. 2
\ .9540 1.5819 1.1765 1.2539
120
Full Flame
of .9538 1.5816 1.1757 1.2531
240 '
I
Tyrrel Burner
.9535 1.5812 1.1744 1.2519
120 Low Flame .9535 1.5814 1.1745 1.2519
120 >
Full Flame
.9532 1.5811 1.1730 1.2503
240 J again .9529 1.5806 1.1719 1.2490
It will be seen that the loss in weight of the CaS04 was much
greater in quartz crucilbes than in the platinum crucibles v7hen
the vessels were heated with the full Tyrrel flame.
From the above results the conclusion would seem to follow
that a reaction takes place to some extent between the fused
quartz of the crucibles and magnesium pyrophosphate, that be-
tween barium sulphate and the quartz crucible no marked reaction
occurs, and that in the case of calcium sulphate, the sulphuric
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anhydride is more readily expelled in a quartz crucible than
in one of platinum.



